Market Operations — Day Ahead Market Operations

1 Descriptions of Functions — Day Ahead Market Operations

All prior work (intellectual property of the company or individual) or proprietary (non-publicly available) work should be
S0 noted.

1.1 Function Name
Name of Function

Day Ahead Market Operations across 3 Western Regional Transmission Organizations (RTOs)

1.2 Function ID

IECSA identification number of the function

M-4

1.3 Brief Description

As the electricity industry is deregulated, and as FERC defines more clearly what the market operation tariffs will encompass, three
possible Regional Transmission Organizations (RTOs) in the Western Interconnection are developing seamless interfaces for Market
Participants to submit energy schedules and ancillary service bids across these 3 RTOs. The 3 RTOs are California ISO (existing ISO
handling the electricity market in California), RTO West (potential RTO of many northwestern utilities), and WestConnect (potential
RTO of many southwestern utilities). These 3 RTOs are developing the requirements for the Western RTO functions.
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1.4 Narrative

A complete narrative of the Function from a Domain Expert’s point of view, describing what occurs when,
why, how, and under what conditions. This will be a separate document, but will act as the basis for
identifying the Steps in Section 2.

The following is a list of Western RTO functions related to Day Ahead market operations.

Only the listed functions with asterisks are represented in the diagrams and/or step-by-step descriptions in section 2.

1. Day Ahead Market

Auction/sale of FTRs *

Day Ahead Submittal of Energy Schedules *
Day Ahead Submittal of Ancillary Service Bids *
Schedule Adjustment of Energy Schedules *
Schedule Adjustment of Ancillary Services *
NERC Tagging Management *

~o o0 oW

1.5 Actor (Stakeholder) Roles

Describe all the people (their job), systems, databases, organizations, and devices involved in or affected by the Function (e.g. operators, system administrators,
technicians, end users, service personnel, executives, SCADA system, real-time database, RTO, RTU, IED, power system). Typically, these actors are logically
grouped by organization or functional boundaries or just for collaboration purpose of this use case. We need to identify these groupings and their relevant roles
and understand the constituency. The same actor could play different roles in different Functions, but only one role in one Function. If the same actor (e.g. the
same person) does play multiple roles in one Function, list these different actor-roles as separate rows.
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Grouping (Community) '

Group Description

Market Operations

Actor Name

Actor Type (person, device, system etc.)

Actor Description

Area & ResourceOperation Centers

Corporation

AuditingPersonnel

Person

DatabaseAdministrator

Person

DisCos Corporation
DistributionSystem System
Eligible Customer Metered Entity Person
Eligible Customers Person

GenCos Corporation
IntervalMeterDevice Device
LGROwner Person
LoadProfile Database
MarketParticipant Person

Metered Entities

Corporation

WeatherService

Corporation

NERC

Corporation
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Grouping (Community) '

Group Description

Market Operations

Actor Name

Actor Type (person, device, system etc.)

Actor Description

Other 2 RTOs

Corporation

RetailCos Corporation
RTOOperator Person
RTOProgrammerEngineerPersonnel Person
RTOScheduler Person
SC-FTROwner Person
SchedulingCoordinator Person
SettlementAdministrator Person

SettlementDataMgmtAgent

Corporation

CustomerMeterDevice Device

Tag Authority Corporation
TimelLineManager Timer
TransmissionOwner Person

TransmissionSystem

Power System

WSCC

Corporation
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Grouping (Community) '

Group Description

Market Operations

Actor Name Actor Type (person, device, system etc.) Actor Description
PowerSystemModel Database
RTOPowerSystemModelPowerSyste Database
mModel
TransmissionOutageSchedule Database
LGRGenerationMaintenanceSchedule | Database
EnergyScheduleDatabase Database
AncillaryServiceSchedule Database
TransmissionRightOwnershipDatabas Database
e
FTR Requirements Matrix Database
TransmissionSystemCharacteristicsD Database
atabase
Existing Transmission Contracts Database
OperatingPlan Database
Balancing Energy Stack Database

Ancillary Services Procurement
Analysis
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Grouping (Community) '

Group Description

Market Operations

Actor Name

Actor Type (person, device, system etc.)

Actor Description

Area & Resource Operation Centers

CongestionManagementSystem

Control (DAC) Subsystem

Data Acquisition

FTR Market Clearing Price Auction
Function

OperationalTransmissionCapacity

Tag Approval Service

WMI Web Server

1.6 Information Exchanged

Information Object Name

Information Object Description
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1.7 Activities/Services

Activity/Service Name

Activities/Services Provided

Maintenance Outage Function

Analyzes maintenance outages

7-Day Load Forecast Function

Determines the long term load forecast

CongestionManagementSystem

Determines if congestion could occur

Operations Transmission Capacity

Determines the Operations Transmission Capacity, based on energy schedules

Western Market Interface Web Server

Manages the interface between the RTOs and the MarketParticipants

Data Acquisition and Control Subsystem

Monitors and controls field devices

Available FTR

Manages FTRs

FTR Market Clearing Price Auction
Function

Determines market clearing price of FTRs based on energy schedules

EnergyScheduleDatabase Analysis
Function

Analyzes the energy schedules

Ancillary Services Procurement
Analysis

Analyzes the needs for ancillary services

Tag Approval Service

Approves electronic tags
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1.8 Contracts/Regulations

Contract/Regulation Impact of Contract/Regulation on Function
Market Tariff Basis for all actions
Policy From Actor May | Shall | Shall Description (verb) To Actor
Not
Constraint Type Description Applies to
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2 Step by Step Analysis of Function

Describe steps that implement the function. If there is more than one set of steps that are relevant, make a copy of the following section grouping (Preconditions
and Assumptions, Steps normal sequence, and Steps alternate or exceptional sequence, Post conditions)

2.1 Day Ahead Auction of FTRs and NCRs (DAAFN)

2.1.1 DAAFN — Preconditions and Assumptions

Describe conditions that must exist prior to the initiation of the Function, such as prior state of the actors and activities

Identify any assumptions, such as what systems already exist, what contractual relations exist, and what configurations of systems are probably in place

Identify any initial states of information exchanged in the steps in the next section. For example, if a purchase order is exchanged in an activity, its precondition

to the activity might be *“filled in but unapproved’.

Actor/System/Information/Contract

Preconditions or Assumptions

All

Market operations are functioning according to the Market Tariff
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2.1.2 DAAFN — Steps — Normal Sequence

Primary Name of Description of Information Information Name of Info Additional ECEA
# Event . . . Environments
Actor Process/Activity Process/Activity Producer Receiver Exchanged Notes
Reference the applicable
IECSA Environment
containing this data
exchange. Only one
environment per step.
(1) Issue notice of intent User Interface
11 Before Day SchedulingCo | Issue notice of to use FTRs and NCRs SchedulingCoo | WMI Web FTR Notices of
' Ahead market | ordinator intent before Day Ahead rdinator Server intent
market
iccinnRi RTOs / Market
After previous | WMI Web - (2) Update intents to use | WMI Web TransmissionR FTR Notices of Participants
1.2 Update intents ghtOwnershipD | .
step Server FTRs Server intent
atabase
After previous | o . (3) Provide - <SionRi onalT RTOs / Market
step ransmission updates on un- (3) Provide updates on ransmissionRi | OperationalTran Participants
1.3 RightOwners ghtOwnership | smissionCapacit | Unused FTRs
- used FTRs and un-used FTRs and NCRs
hipDatabase Database y
NCRs
After previous L (4) Trigger . . T Operational Tran RTOs / Market
1.4 | step TimeLineMa posting of FTRs (4) Trigger posting of TimeLineMana smissionCapacit | Used FTRs Participants
nager FTRs at Schedule Close | ger
at Schedule Close y
After previous | OperationalTr | (5) Post available . OperationalTra RTOs / Market
1.5 | step ansmissionCa | FTRs as (5) Post available FTRs nsmissionCapa WMI Web Available FTRs Participants
. - as auctionable RTRs . Server
pacity auctionable RTRs city
16 | Afterprevious | WMI Web (6) Review (6) Review auctionable | WMI Web SchedulingCoor | Auctionable RTOs / Market
' step Server auctionable RTRs | RTRs Server dinator RTRs Participants
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Primary Name of Description of Information Information Name of Info Additional ECsA
# Event . . — . Environments
Actor Process/Activity Process/Activity Producer Receiver Exchanged Notes
After previous (7) Make one- R User Interface
step SchedulingCo | time bid on RTRs (7) Make one t'm.e bid SchedulingCoo | WMI Web .
1.7 - - on RTRs and ancillary ; Bids for RTRs
ordinator and ancillary : rdinator Server
. services
services
After previous FTR Market gT?S_/ M?rket
i ; articipants
18 step WMI Web (3) Enter RTR (8) Enter RTR bids WMI Web Clear_lng Price Bids for RTRS
Server bids Server Auction
Function
. . RTOs / Market
Qger previous EEr'i\:arket g‘?()j g:r'igi g%ﬁfﬂ (9) Select highest bidder EITezrxa”;fitce TransmissionRi Participants
1.9 P . g for RTR and store as N9 ghtOwnershipD | RTR ownership
Price Auction | and store as RTR Auction
. RTR owner ; atabase
Function owner Function
After previous | WMI Web (10) Notify of (10) Notify of auction WMI Web SchedulingCoor : User Interface
1.10 . . Auction results
step Server auction results results Server dinator
2.1.3 DAAFN — Steps — Alternative / Exception Sequences
Primary Name of Description of Information Information Name of Info Additional '_ECSA
# Event . i ; Environments
Actor Process/Activity Process/Activity Producer Receiver Exchanged Notes
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2.1.4 DAAFN — Post-conditions and Significant Results

Actor/Activity Post-conditions Description and Results

2.1.5 DAAFN — Architectural Issues in Interactions

2.1.6 DAAFN — Current Implementation Status

Product/Standard/Technology Ref - Usage
Eg. DNP 3 2.1.2.1[1] - Exchange of SCADA information

Current Implementations:
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Relative maturity of function across

) ) Ref - Status Discussion
industry:

Very mature and widely implemented

Moderately mature

Fairly new Fairly new

Future, no systems, no interactions

Existence of legacy systems involved in

. Ref - Status Discussion
function:

Many legacy systems

Some legacy systems

Few legacy systems Very few legacy systems

No legacy systems

Extensive changes will be needed for full
functionality

Moderate changes will be needed

Few changes will be needed

No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities
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Validation of capabilities of function

Cost vs. benefit

2.1.7 DAAFN — Diagram

For clarification, draw (by hand, by Power Point, by UML diagram) the interactions, identifying the Steps

where possible.
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Day Ahead Auction of Available FTRs and NCRs

@)

Scheduling (10) Notify of auction results
Coordinators

7) Make one-time
(1) Issue notice of intent to (bi)d on RTRs and
ancillary services

use FTRs and NCRs (6) Review
before Day Ahead market :

auctionable RTRs
E (8) Enter RTR bids O

FTR Market Clearing Price
Auction Function

WMI Web Server

(2) Update intents
to use FTRs
(9) Selecthighest
bidder for RTR and
store as RTR owner

(3) Provide updates on
un-used FTRs and NCRs

(5) Post available FTRs
as auctionable RTRs

. Opergtiogal ) Transmission Rights
ransmissjon Capacity Ownership Database
(4) Trigger posting

of FTRs at

Schedule Close

Time Line
Manager Function
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2.2 Day Ahead Submittal of Energy Schedules (DAES)

2.2.1 DAES - Preconditions and Assumptions

Actor/System/Information/Contract Preconditions or Assumptions

IECSA Volume 11 D32-16 Final Release

Market Operations - Day Ahead.doc



2.2.2 DAES - Steps — Normal Sequence

Name of — . . . IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_] qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
Reference the applicable
IECSA Environment
containing this data
exchange. Only one
environment per step.
2.1 On-going Submit energy (1) Submit Balanced Energy schedules User Interface
schedules EnergyScheduleDatabase,
including self-provided
SchedulingCoo AncillaryServiceSchedule, | SchedulingCoo | WMI Web
rdinator any inter-SC trades, and rdinator Server
any generation limit
changes, until Schedule
Close
2.2 Submittal of an Validation (2) Indicates valid input or _ Energy schedules User Interface
energy WMI Web e ; WMI Web SchedulingCoo
indicates clerical & format .
schedule Server Server rdinator
errors
2.3 Correction SchedulingCoo Correction SchedulingCoo | WMI Web Energy schedules User Interface
. (3) Corrects errors .
rdinator rdinator Server
2.4a | Valid energy Energy _ Energy Energy schedules RTOs / Market
schedule WMI Web Schedule (42) Provides Day-Ahead | WMI Web Schedule Participants
submitted Server Analysis EnergyScheduleDatabase | Server Analysis
2.4b | Simultaneous EnergySchedul ) Other 2 RTOs | Energy schedules RTOs / Market
with previous | \wm1 Web eDatabase to | (4b) Provides Day-Ahead | |\, +1\viep Energy Participants
step Server RTOs EnergyScheduleDatabase Server Schedule
relevant to each RTO .
Processing
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Name of i . . . IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
2.5a | Analysis of . Adjustment to (5a) Adjusts any £ Energy schedules RTQS./ Market
energy Snﬁrgyl energy unbalanced schedules and Snﬁrgyl RTO Energy & Participants
schedules chedu’e schedules stores validated input as cheau’e AJS Schedules
Analysis Analysis
proposed schedules
2.5b | Simultaneous Adjusted ) ) Other 2 RTOs | Energy schedules RTOs / Market
with previous | Energy energy (5b) Provides adjusted and | Energy Energy Participants
step Schedule Schedules to validated cross-RTO Schedule Schedule
Analysis RTOs schedules Analysis Processing
2.5¢c | Simultaneous Existin Apply existing Existin Existing energy RTOs / Market
with previous g energy (5¢) Enter existing g RTO Energy & | schedule contracts Participants
Transmission Transmission
step schedule contracts AJS Schedules
Contracts Contracts
contracts
2.6a | Day Ahead T@me—based (6a) Initiates Day Ahead CongestionMa Day Ahead Energy RTC_)s_/ Market
Market Close | TimeLineMana | trigger security analysis TimeLineMana | egments ste schedules Participants
ger verification after Schedule | ger m g Y
Close
2.6b | Simultaneous Retrieve Day- ) CongestionMa Day Ahead Energy RTOs / Market
with previous | RTO Energy & | Ahead (6b) Retrieves all Day RTO Energy & nagementSyste | Schedules Participants
step AJS Schedules | schedules Ahead schedules AJS Schedules m
2.6¢C Si_multanepus Cross_-RTO (6¢) For cross-RTO Day Ahead Energy RTQs./ Market
with previous | other 2 RTOs | SeCurity schedules, validates Other 2 RTOs schedules Participants
step Energy analysis schedules, adjusts any Energy RTO Energy &
Schedule unbalanced schedules, and | Schedule AJS Schedules
Processing provides as proposed Processing
schedules
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Name of i . . . IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
2.7a | After previous ) Security 7a) Verifies schedules ) Day Ahead Energy RTOs / Market
step CongestionMa | Analysis EneZ:-t intra-zonal & CongestionMa | o Energy & | Schedules Participants
nagementSyste - - . nagementSyste
m connection point security m AJS Schedules
requirements
2.7b | Simultaneous ) Cross-RTO 7b) For cross-RTO ) Other 2 RTOs | Day Ahead Energy RTOs / Market
with previous Congestlct)tha security gch)edules, provide results CO”QGSU?QM? Energy schedules Participants
step nmagemen YSIe | analysis of Congestion ?nagemen YS 1 Schedule
Management analysis Processing
2.8a | After previous Post results of 8a) Posts results of Day Ahead Energy RTOs / Market
step RTO Energy & | security E:o%gestion Management RTO Energy & | WMI Web schedules Participants
AJS Schedules | analysis : A/S Schedules | Server
analysis of schedules
2.8b | simultaneous | Other 2 RTOs | Postresults of | gy pogts results of Other 2 RTOs Day Ahead Energy RTOs / Market
with previous | Energy cross-RTO Congestion Management | Energy WMI Web schedules Participants
step Schedule security analysis of cross-RTO Schedule Server
Processing analysis schedules Processing
2.8¢ | simultaneous | Other 2 RTOs | Cross-RTO : Other 2 RTOs Cross-RTO RTOs / Market
: : conflicts (8c) Notify of cross-RTO conflicts Participants
with previous Energy . Energy
conflicts or RTOScheduler
step Schedule inconsistencies Schedule
Processing Processing
2.9 After step 8c Resolve cross- (9) Posts resolutions to Resolved cross- User Interface
RTOScheduler | RTO conflicts | ¢ro55 RTO conflicts and RTOScheduler \S/\é'r\\/llérWEb RTO conflicts
inconsistencies
2.10 | After previous | \y1j web Notify (10) Notifies of schedule | WMI Web SchedulingCoo | A\ccepted Energy User Interface
step SchedulingCoo S . schedules
Server ; acceptances and rejections | Server rdinator
rdinator
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Name of _ . . " IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
2.11 | Upon request Revisions to - Revised energy User Interface
by SchedulingCoo | energy (11) Enter revisions to . SchedulingCoo | WMI Web schedules
. . schedules as needed, until 4
SchedulingCoo | rdinator schedules . rdinator Server
. Revision Close
rdinator
2.2.3 DAES - Steps — Alternative / Exception Sequences
Name of - - : - IECSA
. - Description of Information Information Name of Info Additional .
# S Filuki el PI’OCGSS);AC'[IVI'[ Process/Activity Producer Receiver Exchanged Notes Sl
2.2.4 DAES - Post-conditions and Significant Results
Actor/Activity Post-conditions Description and Results
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2.2.5 DAES — Architectural Issues in Interactions

2.2.6 DAES - Current Implementation Status

Product/Standard/Technology
Eg. DNP 3

Ref - Usage
2.1.2.1[1] - Exchange of SCADA information

Current Implementations:

Relative maturity of function across
industry:

Ref - Status Discussion

Very mature and widely implemented

Moderately mature

Fairly new

Fairly new

Future, no systems, no interactions
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Existence of legacy systems involved in
function:

Many legacy systems

Some legacy systems

Few legacy systems Very few legacy systems

No legacy systems

Extensive changes will be needed for full
functionality

Moderate changes will be needed

Ref - Status Discussion

Few changes will be needed

No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities

Validation of capabilities of function

Cost vs. benefit

2.2.7 DAES - Diagram
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Day Ahead SCs Submittal of Balanced Energy Schedules - Business Processes

Scheduling

Coordinators 11) Enter revisions to

(1) Submit Balanced

EnergySchedules,
including self-provided
Ancillary Services
Schedules, any inter-!
trades, and any gen
limit changes, ul

Schedule Close o
rejections

(9) Posts resolution
confli nd inconsistencies RTO Scheduler

(4b) Provides Day-Ahead
ules relevant to

WMI Web Server

(8c) Notify of ¢ross-RTO conflicts
or incansistencies

(8a) Posts results of Congestion
Managenent analysis of schedules

Energy Schedule Analysis

(5b) Provides adjusted

ani i cross-RTO
schedules Other 2 RTOs Energy Schedule

Processing

(5a) Adjusts.any unbalanced

(6c) For cross-RTO schedules, validates

schedules, adjusts an:

schedules, and provides as proposed
schedules

(5¢) Enter
existing
contracts

Existing Transmission

RTO Energy & A/S
Contracts il

Schedules

(7b) For cross-RTO schedules, provide

(7a) Verifigs schedules  results of Congestion Managenent analysis

(6b) Retrieves all meet intra-zonal &
Day“Ahead connection point security

The Schedule Close for Day Ahead schedules is N
12:00 of the previous day.

The subnittal of Day Ahead balanced schedules is
an iterative process, taking place up until Schedule

Q Close.
Verification takes place after Schedule Close.

Congestion Management

Function Revision of schedules is permitted until Revision

Close, at 60 minutes prior to Settlement Period.

Time Line
Manager Function
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2.3 Day Ahead Submittal of Ancillary Services Bids (DAAS)

2.3.1 DAAS - Preconditions and Assumptions

Actor/System/Information/Contract Preconditions or Assumptions
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2.3.2 DAAS - Steps — Normal Sequence

Name of — . . . IECSA
" Event Primary Actor | Process/Activit Descrlptlor_] qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
Reference the applicable
IECSA Environment
containing this data
exchange. Only one
environment per step.
; i ; User Interface
. SchedulingCoo SUb.m't @ Sme't Ancillary . SchedulingCoo | WMI Web Ancillary services
3.1 On-going - ancillary Services resources and bid - :
rdinator . . . . rdinator Server bids
services bids prices, until Schedule Close
i idi idi User Interface
39 Upon receipt WMI Web Validation of i(ri)jilga(ileza(t:?eszr\i/s;;dglr}glrjfnc; WMI Web SchedulingCoo ;/na(!:ﬁ:?/ ngi\clli(se(sm
' of submittal Server AJS bids Server rdinator - y
errors bids
Corrections to User Interface
33 Correction of SchedulingCoo | Corrections of (3) Correct errors SchedulingCoo | WMI Web ancillary services
' errors rdinator AJS bids rdinator Server resources and bid
prices
; ; User Interface
34a | Enter A/S WMI Web Enter A/S bids (z_la) E_nter AJS resources and | WMI Web RTO Energy & Ancnlary services
Server bid prices Server AJS Schedules | bids
Ancillary RTOs / Market
Notify other Notify other (4b) Notify of A/S services Services Ancillary services Participants
3.4b RTOs Other 2 RTOs RTOs accepted by other RTOs Other 2 RTOs Procurement bids
Analysis
Ancillary RTOs / Market
35 | Dayahead TimeLineMana | Analyze A/S (5) Initiates Day Ahead A/S | TimeLineMana | Services Ancillary services Participants
' market close ger bids analysis at Schedule Close ger Procurement bids
Analysis
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Name of i . . . IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
(6) Determines which A/S RTOs / Market
Ancillary are needed, and calculates Ancillary Participants
. Services Determine either one Market Clearing Services RTO Energy & .
3.6 Previous step Procurement which A/S Price or separate Market Procurement AJS Schedules Selected A/S bids
Analysis Clearing Prices for each Analysis
Congestion Zone
Create (7a) Creates the Balancing . RTOs / Market
3.7a | Previous step RTO Energy & Balancing Energy Stack entries for RTO Energy & | Balancing Selected A/S bids Participants
AJS Schedules - AJS Schedules | Energy Stack
Energy Stack each Settlement Period
Simultaneous (7b) Posts results of ET?S' / M?rket
: i RTO Energy & selection of A/S resources RTO Energy & | WMI Web . articipants
3.7b Z\t/éth previous AJS Schedules Post results and the Market Clearing AJS Schedules | Server Selected A/S bids
P Price
Simultaneous RTOs / Market
. - RTO Energy & | Inform other (7¢) Inform other RTOs of RTO Energy & . .
3.7c \;\t/étS previous AJS Schedules | RTOs accepted A/S resources AJS Schedules Other 2 RTOs | Selected A/S bids Participants
Notify - . User Interface
3.8 Previous step WMI Web SchedulingCoo (8) Notifies of A/S resource | WMI Web SghedullngCoo Selected A/S bids
Server . status Server rdinator
rdinator
; ; User Interface
. SchedulingCoo | ., (9) Withdrawal of Ancillary | g0 1ingcoo | WMI Web Withdrawn A/S
3.9 Previous step - Withdraw A/S | Service resources not yet - :
rdinator rdinator Server bids
selected by DStar
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2.3.3 DAAS - Steps — Alternative / Exception Sequences

Describe any alternative or exception sequences that may be required that deviate from the normal course of activities. Note instructions are found in previous
table.

Event Primary Actor Prolgleir;;?:{ivit Description of Information Information Name of Info Additional En\/lilic):nsnf;nts
y y Process/Activity Producer Receiver Exchanged Notes

2.3.4 DAAS - Post-conditions and Significant Results

Describe conditions that must exist at the conclusion of the Function. Identify significant items similar to that in the preconditions section.

Describe any significant results from the Function

Actor/Activity Post-conditions Description and Results

2.3.5 DAAS — Architectural Issues in Interactions

Elaborate on all architectural issues in each of the steps outlined in each of the sequences above.
Reference the Step by number. Double click on the embedded excel file — record the changes and save the
excel file (this updates the embedded attachment).
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2.3.6 DAAS — Current Implementation Status

Product/Standard/Technology Ref - Usage

Eg. DNP 3 2.1.2.1[1] - Exchange of SCADA information

Current Implementations:

Relative maturity of function across

. ) Ref - Status Discussion
industry:

Very mature and widely implemented

Moderately mature

Fairly new Fairly new

Future, no systems, no interactions

Existence of legacy systems involved in

g Ref - Status Discussion
function:

Many legacy systems

Some legacy systems

Few legacy systems Very few legacy systems

No legacy systems

Extensive changes will be needed for full
functionality

Moderate changes will be needed
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Few changes will be needed
No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities

Validation of capabilities of function

Cost vs. benefit

2.3.7 DAAS - Diagram
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Day Ahead SCs Submittal of Ancillary Services Bids (including LGRs) into the Auction Process

O

Cgordinators (9) Withdrawal of

7 @) indicates @ Notiies ot ais (00 Y S
(1) Submit Ancillary  valid input or resource status selected by DStar

Services resources ndicates clerical

and bid prices, until & format errors

Schedule Close (3) Correct
\ errors

Time Line
WMI Web Server Manager Function
(4a) Enter A/S. (7b) Posts results
resources and bid of selection of A/S (5) Initiates Day Ahead A/S
prices resources and analysis at Schedule Close
the Market
Clearing Price
(6) Determines which A/S are
needed, and calculates either one
Market Clearing Price or separate
Market Clearing Prices for each
Energy & AIS Congestion Zone Ancillary Services
Schedules Procurement Analysis
B(7;’51) CreatEs the (7¢) Inform other /
alancing energy RTOs of accepted ; i
Stack entries for each AJS resources (4b) Notify of A/S services

Settlement Period accepted by other RTOs

O
. X
Balancing

Energy Stack Other 2 RTOs
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2.4 Adjust Energy Schedules (AES)

2.4.1 AES - Preconditions and Assumptions

Actor/System/Information/Contract Preconditions or Assumptions
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2.4.2 AES - Steps — Normal Sequence

Name of L . . . IECSA
4 Event Primary Actor Process/Activit Descrlptlor_] qf Information Inform_atlon Name of Info Additional | Environment
y Process/Activity Producer Receiver Exchanged Notes s
Reference the
applicable IECSA
Environment
containing this
data exchange.
Only one
environment per
step.
. . User
Whenever Scheciles for wadrawn nterface
energy SchedulingCoor | Submit adjusted SchedulingCoordina Adjusted
4.1a . RTR and other reasons, WMI Web Server
schedules need dinator schedules - tor schedules
to be adjusted dur_mg Schedule_
Adjustment Period
(1b) Recalls RTR (up to User
Whenever RTRs 2 hrs before Settlement Recalled RTRs Interface
4.1b | need to be SC-FTROwner | Recall RTR ) i SC-FTROwner WMI Web Server
Period) and submits new N hedul
recalled . ew schedule
schedule using FTR
. (2a) Indicates valid input . . User
4.2 | Afterprevious | WMIWeb Validation or indicates clerical & WMI Web Server SchedulingCoordin | \/. i dated data Interface
step Server ator
format errors
TransmissionRight RTOs/
4.2b | After validation WMI Web Reverts RTRs (2_b).Reverts RTR to WMI Web Server OwnershipDatabas | RTR ownership Mar!«:*t
Server original owner as FTR e Participant
S
; ; ; User
4.3a Errors are S.C hedulingCoor Error correction | (3a) Correct errors SchedulingCoordina WMI Web Server | Corrected data Interface
corrected dinator tor
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Name of i . . . IECSA
4 Event Primary Actor Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional | Environment
y Process/Activity Producer Receiver Exchanged Notes s
TransmissionRi RTOs/
- Provide updated | (3b) Provides FTR TransmissionRightO | RTO Energy & FTR ownership Market
4.3b | After2b ghtOwnershipD hip inf . hi b A hedul q ..
atabase FTR ownership information whnershipDatabase S Schedules ata Participant
s
RTOs/
WMI Web Store validated | (4) Stores validated input RTO Energy & . . Market
4.4 | After3 Server input as proposed schedules WMI'Web Server AJS Schedules Validated input Participant
s
. . . - . (5) Initiates security . RTOs /
At specified TimeLineMana | Initiate security : . . CongestionManage Market
4.5 : : analysis as needed for TimeLineManager Energy schedules S
date and time ger analysis . mentSystem Participant
adjusted schedules s
(6) Verifies schedules RTOs/
16 After previous CongestionMan | Test for meet intra-zonal & CongestionManage | RTO Energy & Enerav schedules Mar_kgt
' step agementSystem | congestion connection point security | mentSystem AJS Schedules 9y Participant
requirements S
RTOs /
. (7) Posts results of FTR
4.7 Al specmgd RTO Energy & Post results ownership and security RTO Energy & A/S WMI Web Server Energy schedules Mar_kgt
date and time AJS Schedules . Schedules Participant
analysis of schedules s
After close of (8) Updates RTOs/
4g | schedule RTO Energy & | Update OperatingPlan after close | RTO Energy & A/S | o i o Energy schedules Market
' adjustment AJS Schedules | operating plan | of Schedule Adjustment | Schedules P g and A/S schedules Participant
period period S
one hour before (9a) Reviews Final RTOs/
492 | Settlement OperatingPlan Review OperatingPlan one hour | OperatingPlan Area & Resource OperatingPlan Market
: Poriod P g OperatingPlan | ahead of Settlement database Operation Centers P g Participant
Period S
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Name of i . . . IECSA
4 Event Primary Actor Process/Activit Descrlptlor_l qf Information Inform_atlon Name of Info Additional | Environment
y Process/Activity Producer Receiver Exchanged Notes s
One hour before (9b) Reviews Final OperatingPlan RTOs/
agp | Settlement OperatingPlan | REVIEW OperatingPlan one hour | OperatingPlan TransmissionOwne Market
' Period P g OperatingPlan | ahead of Settlement database r Participant
Period S
One hour before Brovid (9¢) Provides OneratingPl OperatingPlan EAT?(S{
4.9c | Settlement OperatingPlan rovide OperatingPlan to other peratingrian Other 2 RTOs arke
Period OperatingPlan RTOs database Participant
s
Area & RTOs/
4.10 | After previous Resource Confirm (10a) Confirms Area & Resource OperatingPlan OeratinaPlan Mar_k"jt
a step Operation OperatingPlan | OperatingPlan Operation Centers | database P g Participant
Centers S
RTOs/
4.10 TransmissionO | Confirm (10b) Confirms TransmissionOwner OperatingPlan OperatinaPlan Market
b wner OperatingPlan OperatingPlan database P g Participant
s
. RTOs /
- . (11) Posts public .
411 Al sp_eC|f|c date | OperatingPlan Post . information of OperatingPlan WMI Web Server | OperatingPlan I\/Iar!«:*t
and time database OperatingPlan . database Participant
OperatingPlan s
2.4.3 AES - Steps — Alternative / Exception Sequences
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Event

Primary Actor

Name of
Process/Activit

Description of
Process/Activity

Information
Producer

Information
Receiver

Name of Info
Exchanged

Additional
Notes

IECSA
Environments

y

2.4.4 AES - Post-conditions and Significant Results

Describe conditions that must exist at the conclusion of the Function. Identify significant items similar to that in the preconditions section.

Describe any significant results from the Function

Actor/Activity

Post-conditions Description and Results

2.4.5 AES — Architectural Issues in Interactions

Elaborate on all architectural issues in each of the steps outlined in each of the sequences above.
Reference the Step by number. Double click on the embedded excel file — record the changes and save the
excel file (this updates the embedded attachment).
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2.4.6 AES — Current Implementation Status

Product/Standard/Technology Ref - Usage

Eg. DNP 3 2.1.2.1[1] - Exchange of SCADA information

Current Implementations:

Relative maturity of function across

. ) Ref - Status Discussion
industry:

Very mature and widely implemented

Moderately mature

Fairly new Fairly new

Future, no systems, no interactions

Existence of legacy systems involved in

S Ref - Status Discussion
function:

Many legacy systems

Some legacy systems

Few legacy systems Very few legacy systems

No legacy systems

Extensive changes will be needed for full
functionality

Moderate changes will be needed

Few changes will be needed
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No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities

Validation of capabilities of function

Cost vs. benefit

2.4.7 AES — Diagram
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Process for Energy Scheduling during the Schedule Adjustment Period

chgjulin
Coordinator

(1a) Submits adjusted (3) Correct O

schedules for withdrawn errors

RTR and other reasons,
during Schedule
Adjustment Period

(2a) Indicates valid
input or indicates
clerical & format error.
(1b) Recalls RTR (up to 2 hrs
before Settlement Period) and
submits new schedule using FTR

/

WMI Web Sener (2b) Reverts RTR to

7N

SC-FTR Owner

The Schedule Adjustment Period
starts at the close of Day Ahead
Scheduling Period, up to one hour
before the Settlement Period.

Schedule Adjustments are
iterative up to the end of the
Schedule Adjustment Period

(7) Posts results of FTR
ownership and security
analysis of schedules

original owner as FTR-Q \

Transmission Rights
Ownership Database
(4) Stores
validated input (3b) Provides FTR
as proposed ownership information
schedules \
!
\ O
(6) Verifies schedules (5) Initiates security
Ensecrayd%":sls meet intra-zonal & analysis as needed for ; ;
i connection point adjusted schedules
(11) Posts public security requiremem =z )
information of Time Line
Operating Plan

(8) Updates Operating Plan
after close of Schedule
Adjustment period

/

Manager Function

Congestion Management
Function

(9a) Reviews Final

Operating Plan

one hour ahead of

Senlemem’Penod\ O

\/(10@) Confims— ; :

Operating Plan
(9b) Reviews Final
Operating Plan one
hour ahead of (10b) Confirms
Settlement Period Operating Plan

O

N

Transmission
Owner

IECSA Volume 11

Operating Plan

Area & Resource
Operation Centers

What do other RTOs

do with Operating

) Plans? R fol

(9c) Provides Operating - — m:J"oSr corﬁl‘?ce:sv? '
Plan to other RTOs

Other 2 RTOs
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2.5 Adjust Ancillary Services (AAS)

2.5.1 AAS - Preconditions and Assumptions

Actor/System/Information/Contract Preconditions or Assumptions
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2.5.2 AAS - Steps — Normal Sequence

. e Of. = Description of . Information Name of Info Additional E e t
# Event Primary Actor | Process/Activit L Information Producer : Avironments
y Process/Activity Receiver Exchanged Notes
Reference the
applicable IECSA
Environment
containing this data
exchange. Only one
environment per step.
Anytime up to (1) Submittal of one- IUSterf
; ; ; nterface
30 minutes SchedulingCoor | Submit one- tlme_Blds for . SchedulingCoordinato | WMI Web .
5.1 before . . . Ancillary Services up AJS bids
dinator time A/S bids - r Server
Settlement to 30 minutes before
Period Settlement Period
(2) Indicates valid IUie'ff
; ; Fo ; nterface
59 After previous WMI Web Validate input or indicates WMI Web Server _SchedulmgCoord Error
step Server clerical & format inator indications
errors
53 | After previous SchedulingCoor | ~ o oo oo (3) Correct errors SchedulingCoordinato | WMI Web Corrected A/S User
: step dinator r Server bids Interface
. (4a) Enter A/S RTOs/
5.4 | AAfLer previous WMI Web Enter A/S bids | resources and bid WMI Web Server RTO Energy & | /s pigs Market
step Server prices A/S Schedules Participants
; RTOs /
Notify of (4b) Notify of A/S é:r(ciltlzzgy Accepted A/S Market
5.4b Other 2 RTOs accepted A/S services accepted by | Other 2 RTOs \Ccep Participants
; Procurement bids
bids other RTOs .
Analysis
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NS 7] Description of Information Name of Info Additional .
# Event Primary Actor | Process/Activit pHon o Information Producer : Environments
y Process/Activity Receiver Exchanged Notes
Data . (5a) Indicate - Ancillary RTOs/
55y | After previous Acquisition and ITEIS(;Z?Z need probable need for ggﬁr'g\lc ?Sﬁ'gf nand | services Indication of Market
' step Control (DAC) | P ; additional A/S Procurement need for A/S Participants
for A/S services Subsystem .
Subsystem resources Analysis
Indicate (5b) Indicate Ancillary RTOs/
5 5h Balancing ossible need probable need for Balancing Energy Services Indication of Market
: Energy Stack P . additional A/S Stack Procurement need for A/S Participants
for A/S services :
resources Analysis
Ancillary (6) Determines need RTOs/
56 After previous Services Determine for additional A/S Ancillary Services RTO Energy & Selected A/S Mar_k"jt
: step Procurement needed A/S resources, and selects | Procurement Analysis | A/S Schedules schedules Participants
Analysis lowest bids
57, | After previous RTO Energy & | o (7a) Posts selected RTO Energy & A/S WMI Web Selected A/S Eﬂzﬁ;i
: step AJS Schedules AJS resources Schedules Server schedules o
Participants
(7b) Provides . Selected A/S RTOs/
5.7b ZI’SOSEnergy & | provide A/S selected A/S RTO Energy & A/S Balancing schedules Market
chedules reSOUTCES Schedules Energy Stack Participants
(7¢) Inform other Selected A/S RTOs/
5.7c RTO Energy & 1, ¢ RTOSs RTOs of selected A/S | R1O Energy & A/S Other 2 RTOs schedules Market
AJS Schedules Schedules Part t
resources articipants
After previous | WMI Web . (8) Notifies of A/S SchedulingCoord | Selected A/S User
58 step Server Notify resource status WMI'Web Server inator schedules Interface
(9) Can withdraw }Jieff
: ; : : ; ; nterface
59 Anyt_lme after S_chedullngCoor Withdraw A/S Anm!lary Service SchedulingCoordinato | WMI Web Withdrawn A/S
previous step dinator bids if not already r Server
selected by RTO
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Name of Description of Information Name of Info Additional E R
# Event Primary Actor | Process/Activit . Information Producer . A EIUEDS
y Process/Activity Receiver Exchanged Notes
. (10) Notify other RTOs/
5.10 | Afterprevious | WMI Web Notify RTOs of withdrawn | WMI Web Server Other 2RTOs | Withdrawn A/S Market
step Server A/S bids Participants
2.5.3 AAS — Steps — Alternative / Exception Sequences
Name of _r . . o IECSA
. - Description of Information Information Name of Info Additional .
# S0 L/l PI’OCGSS);AC'[IVI'[ Process/Activity Producer Receiver Exchanged Notes SRUSCE
2.5.4 AAS - Post-conditions and Significant Results
Actor/Activity Post-conditions Description and Results
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2.5.5 AAS — Architectural Issues in Interactions

Elaborate on all architectural issues in each of the steps outlined in each of the sequences above.
Reference the Step by number. Double click on the embedded excel file — record the changes and save the

excel file (this updates the embedded attachment).

2.5.6 AAS — Current Implementation Status

Describe briefly the current implementation status of the function and/or parts of it, referring to Steps above
Identify the key existing products, standards and technologies

Product/Standard/Technology Ref - Usage
Eg. DNP 3 2.1.2.1[1] - Exchange of SCADA information

Current Implementations:

Relative maturity of function across

. ) Ref - Status Discussion
industry:

Very mature and widely implemented

Moderately mature

Fairly new Fairly new

Future, no systems, no interactions

IECSA Volume 11 D32-43

Market Operations - Day Ahead.doc

Final Release



Existence of legacy systems involved in
function:

Many legacy systems

Some legacy systems

Few legacy systems Very few legacy systems

No legacy systems

Extensive changes will be needed for full
functionality

Moderate changes will be needed

Ref - Status Discussion

Few changes will be needed

No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities

Validation of capabilities of function

Cost vs. benefit

2.5.7 AAS - Diagram
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Auction of Ancillary Services (including LGRs) during Schedule Adjustment Period

Scheduli (9) Can withdraw

Cogrdinatoks Ancillary Service

bids if not already

selected by RTO

(1) Submittal of (2) Indicates (8) Notifies of A/S

one-time Bids for valid input or resource status
Ancillary Services up  indicates clerical
to 30 minutes before & formaterrors

Settlement Period (3) Correct

errors

\ (10) Notify other

RTOs of withdrawn

WMI Web Server AIS bids\

(4a) Enter A/S \

resources and bid (7a) Posts selected
prices AIS resources

Other 2 RTOs

(4b) Notify of A/S services
(7c) Inform other RTOs of accepted by other RTOs
selected A/S resources

(6) Determines need for
additional A/S resources,
and selects lowest bids

Energy & cillary Sgrvices
Schedules ‘ocurement Analysis
7b) Provides ) (5a) Indicate
(Sel)ecled A/S (5b) Indicate probable need for
resources probable need for additional A/S

additional A/S resources
\ resources

Data Acquisition and Control
Balancing (DAC) Subsystem
Energy Stack
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2.6 NERC E-Tagging Management (ETAG)

2.6.1 ETAG — Preconditions and Assumptions

Actor/System/Information/Contract Preconditions or Assumptions

IECSA Volume 11 D32-46 Final Release

Market Operations - Day Ahead.doc



2.6.2 ETAG — Steps — Normal Sequence

Name of — . . . IECSA
4 Event Primary Actor | Process/Activit Descrlptlor_] qf Information Inform_atlon Name of Info Additional Environments
y Process/Activity Producer Receiver Exchanged Notes
Reference the applicable
IECSA Environment
containing this data
exchange. Only one
environment per step.
i ; ; ; User Interface
6.1 At appropriate SghedullngCoo Submit tags Q) Sub_mlt tags to Tag Sc_hedullngCoo Tag Authority | Etag information
times rdinator Authority rdinator
After previous . ) (2) Submit all tags . WMI Web Etag information RTOs / Market
6.2 step Tag Authority | Submit tags requiring RTO approval Tag Authority Server Participants
63 | Afterprevious | WMI Web Submit tags (3) Submit tags for WMI Web Tag Approval | Etag information RTOs / Market
' step Server g validation and approval Server Service Participants
After previous (4) Provide approval status Etag information RTOs / Market
64 | Step RTO Energy & | Provide of energy schedules and RTO Energy & | Tag Approval Participants
' AJS Schedules | approval status | ancillary services AJS Schedules | Service
procurements
; ; ; ; RTOs / Market
After previous Tag Approval Provide (5) Indicate status of tags, Tag Approval WMI Web Etag information Participants
6.5 step . based on status of energy .
Service approval status Service Server
and A/S schedules
After previous | WMI Web Submit tags (6) Send updated tag WMI Web : Etag information RTOs / Market
6.6 step Server information Server Tag Authority Participants
After previous , Submit tags (7) Submit tagging . Etag information Inter-
6.7 step Tag AUthOfIty information to NERC Tag AUthOFIty NERC Corporation
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2.6.3 ETAG — Steps — Alternative / Exception Sequences

Name of - : - e IECSA
Event Primary Actor | Process/Activit Description of Information Information Name of Info Additional Environments

y Process/Activity Producer Receiver Exchanged Notes

2.6.4 ETAG — Post-conditions and Significant Results

Actor/Activity Post-conditions Description and Results

2.6.5 ETAG — Architectural Issues in Interactions
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2.6.6 ETAG — Current Implementation Status

Product/Standard/Technology
Eg. DNP 3

Ref - Usage
2.1.2.1[1] - Exchange of SCADA information

Current Implementations:

Relative maturity of function across
industry:

Ref - Status Discussion

Very mature and widely implemented

Moderately mature

Fairly new

Fairly new

Future, no systems, no interactions

Existence of legacy systems involved in
function:

Ref - Status Discussion

Many legacy systems

Some legacy systems

Few legacy systems

Very few legacy systems

No legacy systems
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Extensive changes will be needed for full
functionality

Moderate changes will be needed

Few changes will be needed
No changes will be needed

Implementation Concerns Ref - Status Discussion

Data availability and accuracy

Known and unknown market pressures Could have market pressures changing functionality

Known and unknown technology
opportunities

Validation of capabilities of function

Cost vs. benefit

2.6.7 ETAG — Diagram
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NERC Tagging Process

The Scheduling Coordinators will
submit schedules containing all
information required by the RTO
and by NERC for Tagging.

The Scheduling Coordinators will
be responsible for submitting their
" tagging information to the Tag
Schedulmg Authorities and to NERC.
Coordinators

(1) Submit tags to Tag
Authority /
O (7) Submit tagging S O
information to
NERC
‘ag Authorit) NERC

(2) Submitall (6) Send updated

tags requiring tag information

RTO approval

-

WMI Web Server

(5) Indicate status of tags,

(3) Submit tags for based on status of
validation and approval energy and A/S
schedules

Tag Approval Service

(4) Provide approval status of
energy schedules and ancillary
services procurements

Energy & A/S
Schedules
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3 Auxiliary Issues

3.1 References and contacts

ID Title or contact

Reference or contact information

[1]

(2]

3.2 Action Item List

ID Description

Status

[1]

(2]

3.3 Revision History

IECSA Volume 11

Market Operations - Day Ahead.doc

D32-52

Final Release
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